Abstract. This essay dealt with the treatment of landfill leachate by means of mechanical vapor compression. The influence of different feed rate, feed temperature and scraper speed was studied on the heat transfer coefficient of wiped film evaporator. The experimental results showed that the larger the feed rate, the smaller the heat transfer coefficient. The feed temperature and the scraper speed had the optimal value. At this time, the heat transfer coefficient reached the maximum value.
Introduction
Landfill leachate is a kind of liquid with high concentration and complex composition, which is due to the biochemical degradation, the seepage of precipitation and groundwater during the process of stacking and landfill [1] . It is the second pollution in the process of garbage disposal. The treatment of landfill leachate by mechanical vapor compression is a new technology. This method has the advantages of low cost, simple operation and large amount of treatment. However, there are a lot of problems. The most important one is the problem of high energy consumption. Therefore, how to enhance the efficiency of heat transfer is an urgent problem.
Wiped Film Evaporator
Evaporator is the most important equipment in the mechanical vapor compression process. The performance of the evaporator directly affects the efficiency and energy consumption of the whole process. There are many scholars research evaporators at home and abroad [2] [3] [4] [5] [6] . Compared with other evaporators, the wiped film evaporator has many outstanding advantages: (1) high heat transfer coefficient; (2) a wide range of viscosity processing; (3) the shorter residence time, the higher evaporation efficiency; (4) no coking and scaling; (5) the simple structure and the convenient operation. It is a kind of advanced evaporation equipment. It is not only suitable for the field of evaporation distillation, but also suitable for the poor evaporation environment, such as pharmaceutical, food processing, water treatment, high concentration material treatment and etc [7] [8] [9] [10] [11] .
Experimental Device
The experimental device is a scraping film evaporation test device provided by Chongqing University of Science and Technology. The total heating area is 0.07885m 2 , the cylinder diameter is 40.5, and the cylinder height is 310. The wall temperature of the equipment is supplied by the vapor in the outer jacket of the cylinder wall. The experimental vapor temperature was 110℃, and the pressure was 0.14Mpa.The experimental device is mainly composed of evaporation device, motor, vapor generator, vacuum pump and cooling device. The design parameters and working parameters of each unit are shown in table below: 
Experimental Operating Conditions
The experiment was mainly to study the influence of different feed rate, feed temperature, and evaporation temperature on the total heat transfer performance of wiped film evaporator. The operating parameters were set as follows: (1 
Calculation Formula of Evaporation Heat Transfer
The total heat transfer coefficient of evaporator is calculated by thermodynamic formula by measuring the temperature of the remaining material the material entering the evaporator before and after the experiment, the temperature of the evaporator wall and the total amount of evaporation in a period of time [3] . The calculation formula is as follows:
Cooling formula by Newton
Among (1)~ (7) equation， Q v : water vapor absorb heat, kJ; Q l : the heat absorbed by the remaining liquid in the evaporator, kJ; m v : steam quality, kg; ml: the quality of residual water, kg; c p : specific heat capacity of water at constant pressure, J/ (kg. K); t s : Saturation temperature of water evaporation,℃; t in : Water feed temperature,℃; t out : Outlet temperature of evaporation residual water,℃; r: Latent heat of vaporization, J/kg;T 1 and T 2 are the inlet and outlet temperature of jacketed high pressure vapor, and t 1 and t 2 are the temperature of material inlet and outlet. The units are ℃.
Because the vapor flow in the jacket is relatively high, the vapor pressure between the inlet and outlet of the jacket is very small. T 1 and T 2 can be considered equal in calculation. According to (4) and (5), if the heating wall temperature is too high, the temperature difference will increase, and the heat transfer coefficient will become smaller. However, if the temperature is too low, the material cannot absorb enough heat to evaporate. So it will also reduce the heat transfer coefficient.
Experimental Results Analysis

Influence of Feed Quantity on Heat Transfer Coefficient
The influence of feed quantity had direct influence on heat transfer coefficient. When the feed volume was large, the liquid film would be enough thick at the wall. Most of the liquid would splash to the evaporator or the scraper. Meanwhile, the liquid flowing along the wall would be faster, and the liquid had been out of the evaporation chamber before evaporating. The heat transfer coefficient of evaporator was reduced. When it was small, the heat in the evaporator would be more than that of the liquid. The feed liquid entered the evaporator, and the part of the heating wall would be not utilized because of the small amount of evaporation. So the heat transfer coefficient would decrease.
The influence of feed quantity on heat transfer coefficient was illustrated in Figure. 1 and Figure. 2. It could be seen from the Figure that the feed flow rate had a great influence on the heat transfer coefficient. The optimum feed rate was also different if the heating wall temperature was different. It was that if the heating wall temperature increased, the evaporator could provide higher heat energy. Therefore, the evaporation was improved, a lot of vapor was consumed, and the energy consumption was increased at this time. 
Influence of Feed Temperature on Heat Transfer Coefficient
The feed temperature was the preheating temperature of the material before entering the evaporator, which was an important factor affecting the evaporation of the wiped film. The higher the preheating temperature, the higher the energy of the material itself. The material didn't need too much heating to evaporate in the evaporator. Therefore, the evaporation would increase a lot, the material temperature would be lower. At the same time, the heating time would be longer, and the evaporation would be less. When the temperature was close to the evaporating temperature, the material evaporated rapidly, resulting in the dry surface of the lower evaporation area. Heat transfer coefficient was reduced by not making full use of evaporation surface in this case.
Figure. From Figure. 3, it could be seen that when the feed rate was constant, the heat transfer coefficient increased with the increase of feed temperature. When the feed temperature was constant, the heat transfer coefficient decreased with the increase of feed rate. Figure.4 showed that the feed temperature increases, and the heat transfer coefficient increased at first. Then the heat transfer coefficient decreased after feed flow over 50kg/s. Feed temperature (℃) Figure 5 . Curves of feed rate and heat transfer coefficient under different wall temperatures. Figure 5 showed the relationship between the feed temperature and the heat transfer coefficient when the wall temperature was 110℃ and 120℃. According to the diagram, the heat transfer coefficient increased with the increase of temperature in a certain range. When the feed temperature increased to a certain temperature, the heat transfer coefficient would decrease continuously.
In summary, it could be obvious that the three factors of feed quantity, material temperature and evaporating wall temperature had mutual restriction factors according to the experimental data. When the wall temperature increased, the evaporator could provide more heat. At this time, if the feed quantity remained unchanged, the lower part of the evaporator would appear dry surface, weakening evaporation. Contrarily, if the feed temperature was lowered, the material might flow downward to a longer distance due to the increase of the heating time of the material, thus avoiding the appearance of the dry surface. Therefore, there was a complex relationship among them.
Conclusion
The relationship had been studied among feed flux, feed temperature and heat transfer coefficient by self-made experimental equipment. At the same time, the variation trend of feed rate, feed temperature, heat transfer coefficient under different rotating speed, heating wall temperature and other conditions were considered. It was found that the scraper speed had little influence on the heat transfer, and the feed quantity and the feed temperature had great influence on the heat transfer coefficient. Under certain conditions, the feed quantity and feed temperature had the best value. If exceeding the optimal value, the heat transfer performance would be reduced.
